Abstract. In nature, two garter snakes (Thamnophis melanogaster and T. eques) feed on the carrioneating leech Erpobdella punctata but not on the blood-sucking leech Haementeria officinalis. In the laboratory, although ingestively naive snakes attacked both leeches, only E. punctata was successfully ingested. Haementeria officinalis usually thwarted ingestion or killed the snake. In tests with leech odours, ingestively naive T. melanogaster showed significant responsiveness only to E. punctata; but in tests with pieces of integument and live leeches, they responded positively to both leeches, responding more strongly to E. punctata than to H. officinalis. Ingestive and chemosensory responses of litters of T. melanogaster to the two leeches were correlated, implying possible genetic correlation. In a series of 15 trials with live leeches, snakes presented with H. officinalis progressively ceased to attack, whereas snakes presented with E. punctata continued to attack. Snakes that alternately encountered H. officinalis and E. punctata ceased attacking H. officinalis and continued attacking E. punctata. In a subsequent chemosensory test based on tongue-flicking these snakes showed enhanced discrimination of the two leeches, suggesting that snakes can learn to reject H. officinalis, a dangerous and probably unprofitable prey, using chemical cues.
While studying stomach contents of the garter snakes Thamnophis melanogaster and T. eques on the Mexican plateau we found that juvenile snakes in some populations preyed almost exclusively on a presumably harmless (carrion-eating) species of aquatic leech, Erpobdella punctata (e.g. Macías Garcia & Drummond 1988a). A potentially dangerous (blood-sucking) aquatic leech, Haementeria officinalis, co-occurred with E. punctata at most sites but was found only once in a snake's stomach. Two observations showed that the snakes sometimes encounter and attack H. officinalis in the field and may be harmed by it:
(1) a juvenile T. melanogaster was found crawling away from a pond in Santa Cruz, Zacatecas with a medium-sized H. officinalis, inflated with blood, attached to the side of its head; (2) when its stomach was palped, an adult T. eques at Laguna Victoria, Mexico regurgitated a large H. officinalis along with some blood, which could have been from the snake. We have generally observed H. officinalis feeding on mammals (cows) and amphibians (transforming frogs) in nature, but most blood-sucking leech species will feed on other vertebrate classes when preferred classes are unavailable (Sawyer 1981).
We report laboratory observations and experiments on ingestively naive garter snakes (T. melanogaster and T. eques) demonstrating congenital, correlated responsiveness to these two species of leeches, and showing that H. officinalis is a harmful and probably unprofitable prey.
We also tested whether T. melanogaster can learn to reject H. officinalis and whether chemical cues are involved in learning. Snakes can modify responsiveness to prey chemicals as a result of experience, but the natural context and importance of such learning are largely unknown (Burghardt 1977) .
METHODS
Snakes were born in the laboratory in 1983 to wild-caught gravid females of T. melanogaster and T. eques and housed within 24 h in individual cages (21 14 9 cm plastic boxes), each with a cardboard shelter and water bowl. Leeches were captured in the field and maintained in mudlined aquaria. During maintenance, E. punctata were fed dead fish because these leeches become weak if unfed (personal observation), whereas 0003-3472/95/040891+10 $08.00/0 1995 The Association for the Study of Animal Behaviour
